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Specification 

1. Title of the Invention 
MULTIPOSmONAL CONTROL DEVICE 

2. Patent Claims 

(1) A multipositional control device for 
conducting positional control of a movable member 
supported by an article so as to move the movable 
member to the desired position in response to an 
external force, said multipositional control device 
characterized in that it comprises: 

(a) magnetic field generating means; 

(b) an electric conductor bundle engaged 
with said movable member, composed of a coated 
electric conductor wire wound so as to cross 
generally at a right angle the orientation of said 
magnetic field in the magnetic field generated by 
said magnetic field generating means, and 
transfeiring a force generated by the electric current 
flowing in said electric conductor wire to said 
movable member, and 



(c) DC current supply means connected to 
said electric conductor wire for setting the amount 
and direction of the electric current flowing in said 
electric conductor wire. 

(2) The multipositional control device as described 
in claim 1, characterized in that said magnetic field 
generating means con:q)rises: 

(a) an elongated permanent magnet; and 

(b) a yoke connected to one magnetic pole 
portion of said permanent magnet and arranged so 
that a magnetic pole that is different firom the below- 
mentioned magnetic pole appears in a position 
facing the other magnetic pole portion of said 
permanent magnet 

(3) The multipositional control device as described 
in claim 2, characterized in that 

said electric conductor bundle comprises: 

(a) an electric insulating. casing slidably 
attached on the outer peiiphay of said yoke; and 

(b) a coated copper wire wound arouhd said 
electric insulating casing. 
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(4) The multipositional control device as described 
in claim 2, characterized in that 

said electric conductor bundle comprises: 

(a) an electric insulating casing slidably 
attached on the outer periphery of said yoke; 

(b) a coated copper wire wound around said 
electric insulating casing; 

(c) return means for returning said casing to 
an almost central position of said yoke when the 
supply of the electric cuirent to said copper wire is 
terminated. 

(5) The multipositional control device as described 
in claim 4, characterized in that 

said return means comprises: 
(a) a coil spring which is wound around a 
shaft provided in a vertical condition at said article 
and disposed so that an elastic repulsion force is 
generated when said electric uisulating casing slides 
according to the direction of the electric current 
flowing in said copper wire. 

(6) The multipositional control device as described 
in claim 1, characterized in that 

said magnetic field generating means is 
composed of a pair of pennanent magnets disposed 
opposite each other, and 

said electric conductor bundle comprises: 

(a) a rotary shaft pivotally supported 
between said pair of magnets and extending along 
the longitudinal direction thereof; 

(b) an insulating casing installed in the 
longitudinal direction of said rotary shaft; and 

(c) a coated copper wire wound along the 
longitudinal direction of said insulating casing so as 
to face the magnetic poles of said pair of magnets. 

(7) The multipositionial control device as described 
in claim 6, characterized in that 

said sliding member is composed of a rod 
supported on said article so as to move reciprocally 
inside the prescribed movement region, and 

said electric conductor bundle comprises 
(a) a pin provided in a vertical conducting 
parallel to said rotary shaft; 
a neutral position in a position facing the gap 
portions where the end portions of said pair of 
magnets face each other. 

(10) The multipositional control device as described 
in claim 8, characterized in that 
said iron core, 



(b) a concave groove located in an almost 
central position of the rod of said movable member, 
serving to mate with said pin, and switching the 
rotary movement of said insulating casing realized 
when an electric current flows in said copper wire in 
a straight advance movement; and 

(c) a spring that is wound around said rotary 
shaft, has one end portion thereof squeezing said pin, 
and acting so that said insulating casing returns to a 
position facing the magnetic poles of said pair of 
magnets in the original positions thereof when the 
electric current flowing in said copper wire is turned 
off. 

(8) The multipositional control device as described 
in claim 1, characterized in that 

said magnetic field generating means 
comprises: 

(a) a pair of permanent magnets; and 

(b) an iron core that is mounted on a rotary 
shaft pivotally supported between said pair of 
magnets, becomes an electromagnet due to magnetic 
induction when an electric current is passed in the 
conductor wires of said electric conductor bundle, 
and attracts or repulses the magnetic poles of said 
pair of magnets. 

(9) The multipositional control device as described 
in claim 8, characterized in that 

said iron core is composed of an iron 
member with an almost round cross section that is 
installed coaxially with said rotary shaft; and 

said electric conductor bundle is composed 
of a coated copper wire that is wound on the outer 
periphery of said iron member so as to obtain an 
almost rectangular cross-sectional shape and acts so 
that the two end portions of said iron core with an 
almost roxmd cross section on the line perpendicular 
to the line connecting the center of said almost 
rectangular cross-sectional shape, said rotary shaft 
and the center of the cross section of said rotary 
shaft when the electric current is turned off are 
stopped in 

(a) is divided into three sections in the radial 
direction of said rotary shaft with an angular spacing 
of about 120^ with said rotary shaft serving as a 
center, and each of the three divided end portions is 
further divided into sections with an approximately 
cresceht-like cross section; 

(b) when no electric current flows in the 
conductor wire of said electric conductor bundle, the 
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distal ends obtained by aforesaid division into 
sections with an approximately crescent-like cross 
section from the first and second end portions 
among the end portions of the iron core divided as 
described above into three portions extend along the 
wall surface of the magnets to a position facing tfie 
magnetic poles in almost the central portion of said 
pair of magnets; and 

(c) the third end portion among the end 
portions pf the iron core divided as described above 
into three portions extends as a neutral position in a 
position facing one gap where the end portions of • 
said pair of magnets face each other; and 
said electric conductor bimdlis 
(a) is composed of a coated copper wire 
wound around the iron core divided into said three 
portions so that magnetic poles of the same type are 
generated at the first end portion and second end 
portion of said iron core and a magnetic pole of a 
type different from that of the magnetic pole of said 
first and second end portions is generated in the third 
end portion of said iron core. 

(11) The multipositional control device as described 
in claim 8, characterized in that 
in said iron core 

the central portion thereof is composed of a 
thin iron sheet mounted on said rotary shaft, and 
both end portions of said iron sheet extend along the 
wall surface of said pair of magnets and have an 
almost crescent-like cross section, and 

said electric conductor bundle is composed 
of a coated copper wire that is wound between the 
two end portions of said iron sheet, and when no 
electric current flows, the two end portions of said 
iron sheet are stopped in a neutral position in a 



position facing the gap portions where the end 
portions of said pair of magnets face each other. 

(12) The multipositional control'device as described 
in any claim from claims 9 through 11, wherein 

said electric conductor bundle comprises a 
spring moimted on said rotary shaft so that said iron 
core returns into said neutral position when the 
electric current flowing in said copper wire is 
interrupted. 

(13) The multipositional control device as described 
in claim 1, characterized in that 

said magnetic field generating means 
conq}rises 

(a) a pair of permanent magnets; and 

(b) an iron core that is moimted on a rotary 
shaft pivotally supported between said pair of 
magnets, becomes an electromagnet due to magnetic 
induction when an electric current is passed in the 
conductor bundle of said electric conductor bundle, 
and attracts or repulses the magnetic poles of said 
pair of magnets, and 

(c) a pair of iron pieces that are mounted on 
said iron cores, in which the portions abutted against 
said iron core have an almost concave cross section, 
and that have overhang portions of almost curved 
cross sections that extend from both end portions of 
the groove of said concave shape along the wall 
surfaces of said pair of magnets toward die central 
magnetic pole thereof, and 

said electric conductor bundle 
(a) is composed of a coated copper wire 
wound between the overhang portions with the 
curved cross sections of said pair of iron pieces and . 
the end portions of said iron core. 
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(14) The multipositional control device as described 
in claim 13, characterized in that 

the maximum electric current of said 
electric current supply means is set so that the 
concave groove portion of said iron piece is retuined 
to the neutral position facing the gap portions where 
the end portions of said pair of magnets face each 
other when the electric current flowing in said 
copper wire is turned off, and rotated through an 
angle of about 60® from said neutral position and 
stops when the electric current flows in said' copper 
wire. 

(15) The multipositional control device as described 
in claim 1, characterized in that 

said magnetic field generating means is 
composed of: 

(a) a pair of permanent magnets; and 

(b) an iron core that is mounted on a rotary 
shaft pivotally supported between said pair of 
magnets, has end portions obtained by division into 
three sections in the radial direction with an angular 
spacing of about 120°, with said rotary shaft serving 
as a center, wherein two among the three divided 
end sections are fiirther divided into sections witti an 
approximately crescent-like cross section, and when 
no electric current flows in the conductor wires of 
said electric conductor bundle, the distal ends 
obtained by the aforesaid division into sections with 
an approximately crescent-like cross section to a 
position facing the central magnetic poles of said 
pair of magnets, and the end portion that was not 
divided into said sections with an approximately 
crescent-like cross section is stopped in a neutral 
position fkcing one gap portion where the end 
portions of said pair of magnets face each other; and 

said electric conductor bundle 

is composed of a coated copper wire wound 
between the end portions of said iron core so that 
magnetic poles of different types are generated in 
the end portion of said iron core that has said 
approximately crescent-like cross section and the 
end pordon of said iron core that does not have said 
approximately crescent-like cross section. 

(16) The multipositional control device as described 
in claim 1, characterized in that 

position, which is generated when the electric 
current is turned off, is generated so as to provide no 
effect on the attraction and repulsion force of the 
magnetic field and a force produced by the electric 
current, which is generated when the electric current 
flows in said electric conductor bundle. 



said magnetic field/generating means is 
composed of: 

(a) a pair of permanent inagnets; and 

(b) a pair of iron pieces that are mounted on 
the rotary shaft pivotally supported between said 
pair of magnets, become electromagnets due to 
magnetic induction when an electric current is 
passed in said electric conductor bundle, and are 
formed so the magnetic poles generated at this time 
attract and repulse the magnetic poles of said pair of 
magnets and the direction of the force generated by 
this magnetic attraction and repulsion becomes the 
same as the direction of the force generated by the 
magnetic field generated by said pair of magnets 
under the effect of electric current flowing in said 
electric conductor bundle, and are also formed so as 
to return into the original neutral position when the 
electric current flowing in said electric conductor 
bimdle is interrupted. 

(17) The multipositional control device as described 
in claim 16, characterized in that 

said pair of iron pieces is composed of 
two iron members that are arranged via a 
gap therebetween around said rotary shaft and 
extend so as to have a curved cross section fix^m 
both respective end portions so as to face the wall 
surfaces of said pair of magnets; and 

said electric conductor bundle is composed 
of a coated copper wire wbimd between the 
opposing end portions of said two iron members, 
while sandwiching said rotary shaft. 

(18) The multipositional control device as described 
in claim 16, characterized in that 

said pair of iron pieces has a shape with an 
H-like cross section, the center thereof being 
mounted on said rotary shaft. 

(19) The multipositional control device as described 
in claim 18, characterized in that 

the thickness of said pair of iron pieces is 
set according to the value of electric current flowing 
in said electric conductor bimdle and is set so that a 
force causing a return to the original 



(20) The multipositional control device as described 
in claim 2, characterized in that 

said electric conductor bundle is composed 

of 
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(a) a spacer member composed of an 
electricalinsulating material that is slidably mounted 
along the outer periphery of said yoke; 

(b) a bobbin composed of an electric 
conductor introduced between said pair of magnets 
and mounted on said spacer member; and 

(c) a coated conductor wire wound so that 
magnetic poles of different types are generated at 
both end sinfaces of said bobbin. 

(21) The multipositional control device as described 
in any claim of claims 1 through 20, characterized in 
that 

said movable member 

constitutes a direction change device for 
changing the direction of a pair of driven wheels of a 
toy vehicle to the left-right and forward position and 
is composed of a tie rod, both ends thereof being 
rotatably supported in shaft bearings engaged with 
the axles of said drive wheels; and 

said electric conductor bundle is coupled 
with the central portion of said tie rod so that said 
pair of drive wheels assume a forward position when 
no electric current flows in said conductor wire. 

(22) The multipositional control device as described 
in any claim of claims 6 through 19, characterized in 
that 

said movable member 

constitutes a direction change device for 
changing the direction of a pair of drive wheels of a 
toy vehicle to the left-right and forward position and 
is composed of a tie rod, both ends thereof being 
rotatably supported in shaft bearings linked to the 
axles of said drive wheels, and is coupled so that the 
movement of said tie rod is converted to a reciprocal 
movement with respect to a rotary movement of said 



rotary shaft by the pins arranged parallel to said 
rotary shaft and a groove provided in the central 
portion of said tie rod. 

(23) The multipositional control device as described 
in any claim of claims 1 through 5 and claim 20, 
characterized in that said movable member 

constitutes a direction change device for 
changing the direction of a pair of drive wheels of a 
toy vehicle to the left-right and forward position and 
is composed of a tie rod both ends thereof being 
rotatably supported in shaft bearings engaged with 
the axles of said drive wheels; and 

said electric conductor bundle comprises 
an electrical insulating sheet mated with 
pins provided in a vertical condition in the central 
portion of said tie rod and transferring the reciprocal 
movernent of said electric conductor bundle to said 
tie rod. 

3. Detailed Description of the Invention 

Field of Industrial Utilization 

The present invention relates to a 
multipositional control device that is supported on . 
an article so as to provide for the movement to the 
desired position in response to an external force. In 
particular, the present invention relates to a 
multipositional control device suitable for direction 
change devices that cause simultaneous rotation of 
axles of drive wheels (front wheels or rear wheels) 
of toy vehicles such as control cars that are 
controlled by radio or via a wire and change the 
direction of the vehicle. 
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Prior Art Technology 

The following direction change devices for 
radio controlled cars have been suggested: (1) rear 
wheels serve as drive wheels, the wheel axles are^ 
coupled to a differential mechanism (differential 
gear) and rotary driven with a motor, braking is 
independent for each axle and is provided by a brake 
imit composed of an electromagnet and a magnetic 
material, and the vehicle direction is changed to the 
left or right by applying a strong braking force 
exceeding the drive force to the respective one front 
wheel; or (2) rear wheels serve as drive wheels and 
are rotated with a motor, a steering mechanism is 
incorporated by which the vehicle direction change 
is implemented through the front wheels, which are 
the drive wheels, with the motor. 

However, in the toy vehicle using the 
method (1), the diSerential mechanism or 
electromagnetic brake mechanism was required as a 
movement direction change device. Those 
mechanisms took space and increased the cost. 

Other drawbacks include a complex 
structure, difiBcult production, and high probability 
of malfunction- On the other hand, in the toy vehicle 
using the method (2), the drawbacks inherent to 
method (1) were somewhat overcome, but the 
direction could not be changed smoothly, significant 
noise was produced, electric current consunoption 
was high, and the efficiency was poor. 

Problems Addressed by the Invention 

With the foregoing in view, it is an object of 
the present invention to resolve the above-described 
problems and to provide a multipositional control 
device, more specifically, a highly efficient 
multipositional control device that takes little space, 
has a sinq>le structure and low cost, and provides for 
smoolli (Erection change at a low level of noise and 
current consumption. 

Means to Attain the Object and Operation 

In order to resolve the above-described 
problems, in the multipositional control device for a 
Embodiments 

The embodiments of the multipositional 
control device for a movable member of an article in 
accordance with the present invention will be 
described hereinbelow with reference to the 
appended drawings. 



movable member of an article in accordance with 
the present invention, an electric conductor bundle 
obtained by winding a conductot wire such as 
enamel-coated copper wire around a casing such as a 
bobbin is disposed in a constant magnetic field 
generated by magnetic field generating means 
composed of a permanent magnet or an 
electromagnet, and an eclectic current with a 
variable aniplitude or direction is caused to flow in 
the electric conductor bundle. Thus, if the aforesaid 
current flows from a DC power supply means, the 
so-called electric current force Fi is generated in the 
direction perpendicular to the current direction and 
magnetic field direction in the electric conductor 
bundle. The electric conductor bundle moves under 
the effect of this electric current force Fj, and the 
movable member linked to the electric conductor 
bundle moves to the prescribed position, following 
the movement of the electric conductor bundle. 
Therefore, if the amplitude or direction of the 
electric current is changed appropriately, the 
movable member can be multipositionally controlled. 

Furthermore, if the magnetic field density is 
increased by adding a yoke to the magnetic field 
generating means of the above-described 
configuration, then the electric current force Fi 
increases and finer multipositional control can be 
conducted. 

Moreover, if an iron core is introduced into 
the electric conductor bundle, an electromagnetic is 
formed by magnetic induction, and the movable 
member is moved following the movement of the 
electric conductor bundle by means of a combined 
force Fi + F2 of the aforesaid electric current force 
Fi and attraction-repulsion force F2 of the magnetic 
pole of the aforesaid magnetic field generating 
means, then the movable member can be moved by a 
stronger force, and the multipositional control can be 
conducted at a high speed and with high reliability. 

In this case, if the shape of the iron core is 
selected appropriately, then the electric conductor 
bimdle can return by itself to the original position 
when the electric current flowing in the electric 
conductor bimdle is interrupted. 

In the drawings, identical reference symbols 
are assigned to identical structural elements. 

FIG. 1 is a cross-sectional view illustrating 
the first embodiment of the multipositional control 
device in accordance with the present invention. 

In FIG. 1, the reference numeral 1 stands for 
a cylindrical steel container, 2a, 2b, for a pair of 
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peimanent magnets with a C-like cross section that 
are mounted on the container 1 . The magnetic poles 
are different on the outer and inner sides of the 
container. Thus, for example, as shown the figure, in 
the upper magnet 2a, the N pole is on the inner side, 
and the S pole is on the outer side. In the lower ' 
magnet 2b, the S pole is on the inner side, and the N 
pole is on the outer side. Furthermore, because the 
container 1 is made of steel, a magnetic circuit is 
formed, and the magnetic force lines have the 
highest intensity in the central position of the 
magnets 2a, 2b. The reference numerals 3 a, 3b stand 
. for yokes that are linked to the peimanent magnets 
2a, 2b via the container 1. It is preferred, that the 
magnetic circuits be fonned so that the opposing 
gaps be obtained and same poles be obtained on the 
outer side of the permanent magnets 2a, 2b. The pair 
of yokes 3 a, 3b preferably have a tubular shape . 
coaxial with the container. Furthennore, the 
reference numeral 4 denotes a cylindrical casing 
preferably made from a plastic. The casing is 
inserted between the permanent magnets 2a, 2b and 
the yokes 3a, 3b and is slidably supported by the 
yokes 3a, 3b. A fine copper wire preferably provided 
with an enamel coating (referred to simply as a 
copper wire hereinbelow) is wound around the 
casing 4 in a two-phase or double system, and the 



end portions thereof are led out of the container 1 
and connected to an external DC power source (not 
shown in the figure) via a toggle switch. The switch 
preferably has a function of conducting ON/OFF 
switching by the operator and a function of 
conducting the current direction switching by which 
the direction of the current flowing into the copper 
wire is changed. It goes without saying that the 
function of changing the amplitude of the electric 
current also can be imparted to the switch. 
Furthermore, the copper wire may be also cormected 
to a control unit for controlling the electric current 
flowing in the copper wire by the wireless input 
signal. The aforesaid wound copper wire and casing 
4 constitute an electric conductor bundle 5. The 
winding direction is generally perpendicular to the 
spatial magnetic field created by the permanent 
magnets 2a, 2b and yokes 3 a, 3b. 

FIG. 2 is a side sectional view of the 
multipositional control device shown in FIG. 1, this 
device being fixedly supported by support rod 6a on 
an article 6, which is a toy vehicle. Tlie aforesaid 
electric conductor bundle 5 and a pin 7a provided in 
a vertical condition on the movable member 7, such 
as a tie rod, of the article 6 are cormected by a 
lightweight longitudinal sheet member 8 via an 
elongated hole provided in the container 1. 
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In the multipositional control device of the 
above-described configuration, when the electric 
current flowing in the copper wire is turned off, the 
electric conductor bundle 5 is disposed in the neutral 
position that is, the position shown in FIG. 1^, 
and if the electric current is caused to flow in the 
direction shown by symbols © and ® in the figure, 
then the electric conductor bundle 5 will generate a 
force Fi in the direction shown in the figure 
according to the ampUtude of the electric current and 
intensity of magnetic field. Under the effect of this 
force Fi, the electric conductor bundle 5 will slide to 
the right over the yokes 3a, 3b. Therefore, the 
movable member 7 coupled with the electric 
conductor bundle 5 will also move to the right. 
Furthermore, if the direction of the electric current is 
inverted, the electric conductor bundle 5 will move 
to the left. Further, if the electric current is turned 
off, the electric conductor bimdle 5 will stop in the 
assumed position. Therefore, end portions 9a, 9b of 
a return spring 9 are extended so as to cross the pin 
7a in the article 6 so as to provide for forcible return^ 
to the neutral portion NT shown in FIG. 1 . Under the 
effect of the spring 9, the movable member 7 and 
electric conductor bundle 5 are always returned to 
the neutral position NT when the electric current is 
turned off. In this way, at least two-positional 
control of the member can be conducted. If the 
amplitude of the electric current flowing in the 
electric conductor bundle 5 is varied, a position 
control to more than two positions can be conducted. 

HGS. 3(a), 3(b), 3(c), 4(a), 4(b), and 4(c) 
illustrate other embodiments of the present invention. 

Other embodiments relating to 
combinations of magnets and yokes in the 
multipositional control device are illustrated by 
HGS. 3(a), 3(b), 3(c), and 6. 

In the second embodiment shown in FIG. 
3(a), a pair of magnets 2a, 2b are disposed on the 
iimer side of the bottom surface wall la and upper 
surface wall lb of the cylindrical container 1, so that 
the S poles of the magnets are brought into contact 
with die wall portion of the container 1 and the N 
poles face them via the yokes 3a, 3b. In other . 
aspects, the configuration is identical to that of the 
first embodiment. 

In the third embodiment shown in FIG. 3(b) 
and FIG. 3(c), the bottom siirface wall and the upper 

If an electric current flows in the direction 
shown by ® and ® in the position shown in the 
figure, the aforesaid force Fi is generated, and the 
casing 4 rotates counterclockwise together with the 
rotary shaft 10. Furthermore, if the electric current 



surface wall la, lb of the cylindrical container 1 are 
removed, doughnut-like magnets 2a, 2b having an 
iimer diameter identical to that of the container are 
mated with the respective portions, and the yokes 3a, 
3b are mated with the central holes of the magnets 
2a, 2b so as to face the almost central portion inside 
the container. In other aspects, the configuration is 
identical to that of the first embodiment, similarly to 
the second embodiment 

In the fourth embodiment shown in FIG. 
4(a), 4(b), and 4(c), an angular, more specifically 
hexagonal container is used instead of the cylindrical 
metal container 1. Furthermore, the electric 
conductor bundle 5, magnets 2a, 2b, and yokes 3a, 
3b are also formed to have an angular shape. As a 
result, the stability is fixrther improved, joining to the 
article 6 is facilitated, and installation of the 
aforesaid support rod 6a is unnecessary.. . 

Furthermore, in the aforesaid first to fourth 
embodiments, a pair of permanent magnets 2a, 2b 
were used as means for generating a magnetic field, 
but such a selection is not limited, and the magnetic 
field may be also generated with an electromagnet 
configuration. 

Furthermore, in the aforesaid first to fourth 
embodiments, yokes 3a, 3b of separate 
configurations were used, but it goes without saying 
that a configuration may also be employed in which 
one permanent magnet is used and the electric 
conductor bundle 5 is slidably supported along the 
longitudinal surface of this permanent magnet 

As for the movable member 7 of the present 
embodiment, the sheet member 8 is engaged Avith 
the concave groove 7b in the central position of the 
movable member 7. 

FIG. 5 is a fi-ont view illustrating the fifth 
embodiment of the multipositional control device in 
accordance with the present invention. 

In the present embodiment, a rotary shaft 10 
is pivotally supported along the central axis of the 
container 1 , and the casing represented by the 
reference nunaeral 4 and having an almost 
rectangular cross section is fixed. The respective N 
poles and S poles of the permanent magnets 2a, 2b 
are generated inside the container. Further, the 
copper wire is wound along the longitudinal 
direction of the casing. 

flows in the opposite direction, the casing rotates 
clockwise. If the rotary movement of this rotary 
shaft 10 and the casing is appropriately transferred 
to the movable member 7, the multipositional 
control becomes possible. Furthermore, when the 
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movable member 7 moves reciprocally, a 
mechanism for converting the rotary movement into 
the reciprocal movement may be provided. In the 
present embodiment, too, return means such as a 
spring may be set so that the electric conductor 
bundle 5 always comes to the position shown in FIG. 
5 when no electric current flows therein. 

FIG. 6(a) and FIG. 6(b) illustrate the sixth 
embodiment of the multipositional control device in 
accordance with the present invention. 

In the present embodiment, a soft iron core 
1 1 with a round cross section is installed around the 
rotary shaft 10, contrasting with the configuration of 
the casing 4- described in the fifth embodiment. The 
aforesaid copper wire is wound in the diameter 
direction of the iron core 1 1. In the end portion of 
the rotary shaft 10, which is similar to that of the 
fifth embodiment, an elongated plate 13 is extended 
perpendicular to the rotary shaft 10 and a pin 12 is 
arranged in a vertical position parallel to flie rotary 
shaft 10 at this end portion. 

In the multipositional control device of the 
present embodiment having the above-described 
configuration, as shown in FIG. 6(b), an electric 
current flows in the direction shown by the symbol 
® in the zone of the electric conductor bundle 5 
facing the N side of the upper magnetic poles of the 
aforesaid pair of magnets 2a, 2b. On the other hand, 
the electric current represented by the symbol ® 
flows in the zone of the electric conductor bundle 5 
facing the S side of the lower magnetic poles of the * 
aforesaid pair of magnets 2a, 2b., As a result, an 
electric current force Fi similar to that of the 
aforesaid embodiments is generated in the 
counterclockwise direction, that is, in the direction 
perpendicular to the direction of the electric current 
flowing in the electric conductor bimdle 5 and the 
direction of magnetic flux between the pair of 
magnets 2a, 2b. Furthermore, magnetic poles N and 
S are generated in the left and right end surfaces of 
the iron core II. Thus, if an electric current is passed 
through the aforesaid copper wire fonning the 
electric conductor bundle 5, then a magnetic field is 
generated and the magnetic induction action of the 
magnetic field produces different magnetic poles 
corresponding to the direction of electric current in 
the left and right end surfaces of the iron core and 
the iron core itself becomes an electromagnet As a 
result, the magnetic pole N that appeared on the left 
end surface and the magnetic pole S on the lower 
side of the pair of magnets 2a, 2b are mutually 
attracted, and also repulsed fi-oin the magnetic poles 
N on the upper side of the magnets 2a, 2b. On the 
other hand, the magnetic pole S that appeared on the 



right end side and the magnetic pole S on the lower 
side of the pair of magnets 2a, 2b are mutually 
repulsed, and also attracted to the magnetic poles N 
on the upper side of the pair of magnets 2a, 2b. The 
direction of those attraction-repulsion forces F2 is 
counterclockwise, like the direction of the aforesaid 
electric current force Fi. Therefore, under the effect 
of the combined force Fi + F2, the rotary shaft 10, 
together with the electric conductor bundle 5 and the 
iron core 1 1, rotates counterclockwise, diat is, in the 
direction shown by the solid line in the figure. At 
this time, the pin 12 installed parallel to the rotary 
shaft 10 rotates following the counterclockwise 
rotation of the rotary shaft 10 and the movable 
member 7 moves accordingly. Thus, it moves to the 
right Further, as for the rotation distance of the 
rotary shaft 10, this rotation is set to a maximum of 
90** by the number of turns of the copper wire in the 
electric conductor bundle 5 and the amplitude of the 
electric current, that is, till the magnetic poles N, S 
appearing on the left and right end surfaces of the 
iron core 1 1 come to the positions in which they face 
the magnetic poles N, S located in the center of the 
pair of magnets 2a, 2b. 

In this state, the toggle switch is switched 
off. Thus, if the electric current flowing in the 
copper wire of the electric conductor bundle 5 is 
turned off, in the present embodiment, the structure 
stops in the present position because the below- 
described neutral force F3 does not act. 

Accordingly, in the present embodiment, 
the rotary shaft 10 and the convex portion provided 
in the article 6 are returned to the position NT shown 
in FIG. 6(b) by the elastic force of the coil-like 
spring 9 provided in a tensioned state on the pin 12. 
On the other hand, if an electric current is passed in 
the direction opposite to the above-described 
direction in the zone of the electric conductor bundle 
5 facing the magnetic pole N, which is on the upper 
side of the pair of magnets 2a, 2b, then the electric 
current force Fi will act in the clockwise direction, 
that is, the direction opposite to that of the above- 
described case, the magnetic poles on the left and 
right end surfaces of the iron core 1 1 become 
inversed with respect to the aforesaid poles, the 
attraction-repulsion forces F2 also acts clockwise, 
and eventually the rotary shaft 10 rotates clockwise, 
that is, in the direction shown by a dotted line arrow 
in the figure. Therefore, under the effect of the 
return spring 9, the electric conductor bundle 5 that 
came into the neutral position will move in the 
reverse direction, that is, to the left. 

As described hereinabove, the 
multipositional control device of the present 
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embodiments makes it possible to conduct a 
multipositional control of the movable member 7. 
Furtheraiore, in the present embodiment, the 
attraction-repulsion force Ft was used in addition to 
the electric current force Fi. Therefore, the force 
causing the movable member 7 to move had greater 
intensity. As a result, the movable member 7 could 
be moved with a higher speed and reliability. 

The electric conductor bundle 5 and iron 
core 1 1 have to be set into the positions shown in 
FIG. 6(b) in a state in which no electric current 
flows in the copper wire. This is because when the 
electric current flows in a neutral position, which is 
assumed to correspond to a state in which the 
electric conductor bundle 5 shown in FIG. 6(b) faces 
the gap side of the pair of magnets 2a, 2b and the left 
and right end surfaces of the iron core 1 1 are 
disposed opposite the central magnetic pole side of 
the magnets 2a, 2b, it is impossible to establish the 
rotation direction of the rotary shaft 22 and the 
aforesaid electric current force Fj is not added to the 
direction of the attraction-repulsion force F2. 

FIG. 7(a) and FIG. 7(b) illustrate the 
seventh embodiment of the multipositional control 
device in accordance with the present invention. 

In the present embodiment, the method of 
engagement with the movable member 7 is identical 
to that of the above-described fifth and sixth 
embodiments, and die explanation thereof is 
therefore omitted. 

As shown in FIG. 7(b), the iron core 1 1 
comprises three end portions lla,llb, 11c provided 
in a condition of extending the rotary shaft 10 in the 
radial direction with a spacing of about 120^C, those 
portions having a crescent-like cross-sectional shape. 
The edge of the crescent-like cross section of the end 
portion 11a, which is one of those end portions, is 
generally set to face the central magnetic pole N on 
the upper side of the pair of magnets 2a, 2b. The 
other edges of the crescent-like cross section are set 
to face the right ends on the upper side of the 
magnets 2a, 2b. Further, the edge of the crescent-like 
cross section of the end portion 10b is set to face 
right ends on the lower side of the magnets 2a, 2b. 
The other edges of the crescent-like cross section are 
set to face the central magnetic poles S on the lower 
side of the magnets 2a, 2b. Both edges of the 
crescent-like cross section of the end portion 10c are 
arranged opposite the intermediate position between 
the left end portions and central magnetic poles N 
and S of the magnets 2a, 2b. 

Further, the copper wire is wound, for 
example, along the longitudinal direction of the iron 
core (see FIG. 7(b)), from the rigjit side of the end 



portion 23a in the direction shown by the symbol ®, 
then till the left side of the end portion 1 la in the 
direction shown by the symbol ®, then from the 
portion shown by the symbol ® on the right side of 
the end portion 1 la, from the direction shown by the 
symbol ® on the upper side of the end portion 1 Ic in 
the direction shown by the symbol ® on the lower 
side of the end portion 1 Ic, in the longitudinal 
direction of the iron core, and then from the 
direction shown by the symbol ® on the upper side 
of the end portion l ib in the direction shown by the 
symbol ® on the lower side of the end portion 1 lb 
along the longitudinal direction of the iron core. 
Finally, the copper wire is lead to the outside of the 
container 1 through the opening in the lid body 14 of 
the container 1. Therefore, if an electric current is 
passed in the ® direction on the right side of the end 
portion 10a, the magnetic pole S is produced by 
magnetic induction on the end portion 10a, the S 
pole is produced on the end portion 10b, and the N 
pole is produced on the end portion 10c. 

As described hereinabove, when an electric 
cuirent is passed, a magnetic pole S is generated by 
magnetic induction in the end portions 1 la, 1 lb of 
the iron core 1 1 , and a magnetic pole N is generated 
in the portion He. On the other hand, the electric 
current force Fj differs in die different portions of 
the magnetic conductor bundle 18 [sic] depending 
on the direction of winding around the portions 11a, 
1 lb, 1 Ic, but the resulting effect for the entire 
structure is in the counterclockwise direction, that is, 
the direction shown by the solid line arrow in FIG. 
7(b). Furthermore, the attraction force between the 
different poles, which acts between the poles of the 
portions 1 la, 1 lb, 1 Ic generated by the magnetic 
induction and the magnetic poles of the pair of 
magnets 2a, 2b and the repulsion force F2 between 
the magnetic poles of the same type act in the ' 
direction identical to that of the aforesaid electric 
current force Fj. Therefore, the electric conductor 
bundle 5 and iron core 1 1 will rotate 
counterclockwise under the effect of the force 
representing the combination of the electric current 
force Fi and the attraction-repulsion force F2. The 
maximum movement distance in the 
coimterclockwise direction is from a state in which 
the end portion 23c is in a neutral position NT of 
iron core 11, that is, the opposing position of the pair 
of magnets 2a, 2b via the left gap, to the state in 
which the end portion 11c comes to the position 
facing the cental magnetic pole S on the lower side 
of the pair of magnets 2a, 2b where the density of 
niagnetic force lines is the highest. In this case, 
because of the two projections of the crescent-like 
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cross sections of the end portion 1 Ic, the surface 
area opposite the central magnetic pole S of the 
lower magnet 2a is larger than the cross sectional 
area of the iron core. Therefore, the number of 
magnetic force lines passing through the portion 11c 
increases. Therefore, the below-described neutiak 
force F3 is not generated because the potential 
energy of the system composed of the pair of 
magnets 2a, 2b and the iron core 1 1 is low. As a 
result, this state is canceled if the electric current 
flowing in the copper wire of the electric conductor 
bundle 5 is turned off. For this reason, a spring 9 
identical to that of the above-described fifth and 
sixth embodiments is provided and the force of this 
spring is used to return the rotor composed of the 
electric conductor bundle 5, iron core 11, and rotary 
shaft 10 to the aforesaid neutral position (position 
shown in FIG. 7(b)) NT. 

Further, if the electric current flowing in the 
copper wire constituting the electric conductor 
bundle 5 flows in the direction inversed with respect 
to the above-described direction, then, the N poles 
appear at the end portions 11a, 1 lb of the iron core 
11, and the S pole appears at the end portion 1 Ic. In 
this case, the electric current force Fi and the 
magnetic attraction-repulsion force F2 are both 
oriented in the clockwise direction, that is, the 
direction shown by a dot line arrow in FIG. 7(b). 
Therefore, the maximimi rotation of the above- 
described rotor in the clockwise direction is 90°. 
Therefore, it is possible to obtain the rotation of the 
rotor in a maximum stroke range of 180 degrees, and 
the positional control of the movable member 7 can 
be conducted. 

FIG. 8 illustrates the eighth embodiment of 
the multipositional control device in accordance 
with the present invention. The configuration from 
the container 1, magnets 2a, 2b and rotary shaft 10 
to the movable member 7 is identical to that of the 
above-described embodiments, and the e;q)lanadon 
thereof will be omitted. 

In the present embodiment, an iron core 
configuration may be considered in which the two 
end portions 1 la, lib on the right side of FIG. 7(a) 
and FIG. 7(b), which illustrate the seventh 
embodiment, are joined and disposed on the 
opposite side of die left end portion 1 Ic. 

Further, the rotor is obtained by winding the 
electric conductor bundle 5 composed of the copper 
wire in the longitudinal direction of the container 1 
between the end portion 11a and 1 Ic of the iron core 
1 1 having the crescent-like cross section, and the 
rotor is disposed in the neutral position NT shown in 
FIG. 8. If from the neutral position state shown in 



FIG. 8, an electric current is passed in the direction 
shown by the symbol ® on the upper side of the 
electric conductor bundle 5 shown in the figure, that 
is, on the side opposing the upper side 2a of the pair 
of magnets 2a, 2b, and in the direction shown by the 
symbol ® on the lower side of the electric conductor 
bimdle 5, that is, on die side opposing the lower side 
2a of the pair of magnets 2a, 2b, then the N pole will 
be created by magnetic induction on the end portion 
1 la on the left side of the iron core 11, and the S 
pole will appear on the end portion 1 lb on the left 
side, a magnetic attraction-repulsion force F2 with 
the magnets 2a, 2b will be generated together with 
the electric current force Fi generated in the, 
counterclockwise direction, and the rotor will rotate 
around the rotary shaft 10 in the direction shown by 
a solid line arrow in the figure, that is, in the 
counterclockwise direction. Further, if the direction 
of electric current is inverted with respect to the 
above-described direction, the rotation will be from 
the neutral position NT shown in the figure in the 
direction shown by a dotted-line arrow, that is, the 
clockwise direction, around the rotary shaft 10. It 
goes without saying, that the electric current force Fi 
and magnetic attraction-repulsion force F2 cause the 
rotation against the elastic force of the spring (not 
shown in the figure) setting the rotor in the neutral 
position NT shown in the figure. 

FIG. 9 shows the ninth embodiment of the 
multipositional control device in accordance with 
the present invention. 

In this embodiment, a pair of neutral iron 
pieces 14a, 14b with an ahnost crank-like cross 
section shown in FIG. 9 are linked with a left-right 
symmetry by caulking with the joining pin 15 to the 
elongated hole 1 Id provided in the iron core 11. 
Furthermore, the electric conductor bundle 5 
obtained by winding the copper wire on the facing 
portions of the neutral iron pieces 14a, 14b is formed 
on the outer periphery of the iron core 1 1 , the center 
of the iron core 1 1 is engaged via the joining pin 15 
with the central axial hole (not shown in the figure) 
of the container 1 and the axial hole of the lid body 
(not shown in the figure) on the rear side of the 
container 1. The rotor composed of the iron core 1 1, 
neutral iron pieces 14a, 14b, electric conductor 
bundle 5, rotary shaft 10, and joining pin 15 is 
disposed so as to come into the neutral position NT 
shown in FIG. 9. At this time, the central recess of 
one of the neutral iron pieces 14a, 14b is positioned 
in the opposing parts of the end portions of the pair 
of magnets 2a, 2b. 

In the state shown in FIG. 9, if an electric 
current is caused to flow in the direction shown by 
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the symbol ® in the electric conductor bundle 5 
facing the upper side 2a of the pair of magnets 2a, 
2b, and in the direction shown by the symbol ® in 
the electric conductor bundle 5 facing the lower side 
2b, then a magnetic path will appear in the neutral 
iron pieces with the crank-like cross section from 'the 
left-right cut portion of the iron core 1 1 , and 
magnetic poles N and S will appear, as shown in the 
figure, along the iron pieces 14a, 14b. Similarly to 
the above-described embodiments, the electric 
current force Fi and the force F2 caused by attraction 
between the magnets of opposite types and repulsion 
between the magnets of the same type will be 
generated, and the rotor composed of the electric 
conductor bundle 5 and neutral iron pieces 14a, 14b 
will rotate in the direction shown by the solid line in 
the figure, that is, in the counterclockwise direction. 
Further, according to the quantity of the electric 
current, the recesses of the pair of neutral iron pieces 
14a, 14b will come to the respective positions facing 
the N pole and S pole shown in the figure, which are 
the portions with the highest density of magnetic 
force lines in the pair of magnets 2a, 2b, that is, the 
central magnetic pole of the magnets, those positions 
corresponding to 90°. As for the cross-section area 
of the magnetic path at this time, the magnetic 
resistance decreases because the difference.between 
the cross-section area of the recesses of the neutral 
iron pieces 14a, 14b and the cross-section area of the 
iron core increases. Therefore, because the potential 
energy of the system composed of the pair of 
magnets 2a, 2b and the rotor decreases, when the 
electric current is turned off in this position, the 
rotor does not return to the original neutral position 
NT. The so-called dead center in which the potential 
energy of the system reaches maximum is attained 
when the end portions 14aa, 14bb on the circular arc 
of the cross section of the pair of neutral iron pieces 
14a, 14b come close to the end portions 2ai, 2bi of 
the magnets 2a, 2b. 

Thus, when the neutral position NT is 
assumed at 0°, the dead center generally becomes 
close to 60°. At this time, the circular arc portion of 
the cross section of the pair of neutral iron pieces 
14a, 14b comes to the.position facing the central 
magnetic poles N and S of the pair of magnets 2a, 2b. 
Therefore, the difference between the cross-section 
area of the circular arc portion of the neutral iron 
pieces and the cross-section area of the iron core 
reaches minimum and the magnetic resistance 
increases (the magnetic resistance is proportional to 
the length of the magnetic path and inversely 
proportional to the cross-section area of the 
magnetic path). Therefore, the potential energy of 



the system reaches maximum. Further, when the 
rotor is in the neutral position NT shown in FIG. 9, a 
magnetic path is formed via the end portions of the 
pair of magnets 2a, 2b and the concave portions of 
the pair of neutral iron pieces 14a, 14b. However, 
because the cross-section area in the longitudinal 
direction of the figure surface is large, the magnetic 
resistance is small. Therefore, the potential energy of 
the system is small. For this reason, when the rotor 
rotates through 60°, that is, reaches the aforesaid 
dead center, a neutral force F3 is generated, this 
force acting in the direction of return to the position 
with a low potential energy, that is, to the above- 
mentioned neutral position NT. Therefore, if settings 
are made so that the rotor stops once it reaches the 
aforesaid dead center, when the electric current is 
turned off, the rotor naturally returns to the neutral 
position NT under the effect of the neutral force F3. 
In the case of the present embodiment, the special 
return means for forcible return of the rotor to the 
neutral position NT, such as the spring 9 such as 
described in the aforesaid embodiments, becomes 
unnecessary. Furthermore, if the electric current is 
interrupted, the rotor rotates from the neutral 
position NT in the direction shown by a dotted-Iine 
arrow in the figure, that is, in the clockwise direction. 
Therefore, if a stroke range from the neutral position 
NT to approximately 60° in both directions will be 
used, the positional control of the movable member 
can be realized. 

FIG. 10 is a cross-sectional view illustrating 
the tenth embodiment of the multipositional control 
device in accordance with the present invention. The 
internal configuration of the multipositional control 
device of this embodiment is close to that of the 
seventh embodiment shown in FIG. 7(a) and FIG. 
7(b). Thus, it corresponds to a configuration in 
which the protrusion with a crescent-like cross 
section that is present in the end portion 1 Ic of the 
iron core shown in FIG. 7(b) is removed. 
Furthermore, in the present embodiment, it is not 
necessary to provide the rotary shaft 10 with a return 
means, such as the spring 9 similar to that of the 
ninth embodiment. 

Further, in the case of this embodiment, if 
an electric current flows, as described in the sixth 
embodiment, in the directions represented by the 
synibols ® and ® in the figure, then, the respective 
magnetic poles S, S, and N appear at the end 
portions 1 la, 1 lb, 1 Ic of the iron core, and the rotor 
rotates in the counterclockwise direction. However, 
if the end portion 1 Ic shifts from the neutral position 
NT to the 90° position, the cross-section area of the 
magnetic path reaches minimum, the magnetic 
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resistance thereof reaches maximum, and therefore 
the potential energy of the system assumes a 
maximum value. Therefore, the neutral force F3 is 
generated, and if the electric current is turned off, 
the rotor returns to the neutral position. In the 
present embodiment, as described hereinabove, the 
rotation proceeds up or down to an angle of 90°, but 
it goes without saying that the stroke range may be 
also set to 60^ up and down, as in the tenth 
embodiment. 

FIG, 11 is a cross-sectional view of the 
eleventh embodiment of the multipositional control 
device in accordance with the present invention. 

The maximum stroke range of the present 
embodiment is 90*^ up and down from the neutral 
position NT, similar to the above-described tenth 
embodiment It goes without saying, that the 
positional control of the movable member 6 can be 
also conducted by setting a range of 60° up and 
down from the neutral position as the stroke range. 

When the pair of iron cores 11a, 1 lb placed 
between the pair of neutral iron pieces 14a, 14b are 
removed and the rotor is rotated through 90^ the 
magnetic attraction-repulsion force is weakened and 
the neutral force F3 is increased. 

The neutral force F3 in the multipositional 
control device of the rotary system of the sixth to 
eleventh embodiments is preferably generated at the 
instant of time when the rotor is rotated up or down 
from the neutral position and then the electric 
current is turned off. Thus, in a perfect mode, the 
neutral force F3 is Weak while an electric current 
flows in the electric conductor bundle 5 and reaches 
maximum at the instant of time when the electric 
current is turned off. A device that was accordingly 
further improved is shown in FIG. 12 as a twelfth 
embodiment In the twelfth embodiment, the pair of 
iron pieces 14a, 14b are formed to have a concave 
cross section, a rotary shaft 10 is placed 
therebetween, and the iron pieces are provided in an 
extending condition to the magnets 2a, 2b. 

FIG. 13 is side sectional view of the 
thirteenth embodiment of the multipositional control 
device in accordance with the present invention. It is 
a sliding system usiug the electric current force Fi, 
magnetic attraction-repulsion force F2, and neutral 
force F3. 

In FIG. 13, the reference symbol 17 stands 
for a spacer made, for example, from a plastic and 
slidably installed on the yokes 3a, 3b. Further, the 
reference numeral 16 stands for a bobbin made from 
a magnetic material such as iron. An electric 
conductor bundle 5 is obtained by tightly winding a 
copper wire in a multilayer fashion on the bobbin in 



the directions represented by the symbols ® and ® 
in the figure. In all other aspects, this embodiment is 
identical to the first embodiment illustrated by FIG. 
1, 

If a sliding member composed of the 
electric conductor bundle 5 comprising the aforesaid 
copper wire and iron bobbin 16 and the plastic 
spacer 17 is placed into the neutral position NT 
shown in the figure and an electric current is passed 
into the electric conductor bundle 5 in the directions 
represented by the symbols ® and ® in the figure, 
then the electric current force Fi will act in the 
direction shown by a solid-line arrow in the figure, 
that is, towards the left. Furthermore, under the 
effect of magnetic induction, the iron bobbin 16 
becomes an electromagnet, a magnetic pole N 
appears at the left end portion, a magnetic pole S 
appears at the right end portion, and the attraction 
force acting between the magnetic poles of different 
types and the repulsion force F2 acting between the 
magnetic poles of the same type (with respect to the . 
pair of magnets 2a, 2b) act toward the left. As a 
result, the sliding member slides towards the right 
and stops when the magnetic pole S of the iron 
bobbin 16 comes to the central position of the 
magnets 2a, 2b, that is, to the neutral position NT. 
At this point in time, the surface area of the 
magnetic pole reaches minimum because of the 
airival of the right end portion of the iron bobbin 1 6 
and the potential energy assumes a maximum value. 
As a result, the neutral force F3 acts towards the 
right. Therefore, if the electric current is turned off, 
the sliding member again returns to the neutral 
position NT under the effect of the neutral force F3. 
Further, if the direction of electric current is inverted, 
the electric current force Fi and attraction-repulsion 
force F2 act towards the right and the sliding 
member moves to the right. The positional control 
can be realized by setting the aforesaid neutral 
position and stroke ranges for the movement towards 
the left and right. It goes without saying that no 
external return means for the movable member 6, 
such as a spring, is required. 

FIG. 14 illustrates the case in which the first 
embodiment of the multipositional control device in 
accordance with the present invention is applied to 
positional control of a tie rod that is a movable 
member of a toy vehicle. FIG. 15 illustrates the 
engagement state of the multipositional control 
device and the tie rod. 

In FIG. 14, the reference symbol A stands 
for a multipositional control device, and 21a, 21b, 
for a pair of rear wheels, which are the drive wheels 
rotated, for example, from a motor. The toy vehicle 
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can be moved forward or backward by switching the 
direction of electric current flowing in the motor 
The reference symbols 22a, 22b stand for a pair of 
front wheels 22a, 22b serving as drive wheels, and 
23, for a chassis. Note that in flie structure shown in 
FIG. 14, the vehicle body is removed. 

FIG. 15 shows die configuration illustrating 
the relation of the left and right front wheels, the 
steering mechanism of the toy, and the 
multipositional control device in accordance with 
the present invention. 

The aforesaid figures show that the axles 
24a, 24b of the left and right front wheels are 
rdtatably supported on bearing stands 25a, 25b 
fonned in a pair of boxes having independent 
structure. Furthermore, the upper lids of the bearing 
stands 25a, 25b are mated, for exanqjle, with bolts, 
with the axle holes 26a, 26b of end portions of the 
upper fi^e disposed in the upper part of the stands. 
On the other hand, the lower portions of the bearing 
stands 25a, 25b are mated wiih the axle holes 23a, 
23b provided in chassis 23, for example, via bolts. 
The bearing stands 25a, 25b are inserted between the 
chassis 23 and the upper firame 26, for exan:iple, with 
the bolts. The bolts become the vertical shafts 27a, 
27b of the bearing stands 25a, 25b, and the bearing 
stands 25a, 25b rotate round those vertical shafts 
with respect to the axles 24a, 24b. Note that a sheet 
spring is provided in the upper part of the upper 
fiiame 26, and the bolts mated with the axle holes 
26a, 26b are brought into contact with the spring, 
thereby creating a suspension. The upper fiame 26 in 
the form of an elongated sheet is fixed almost 
horizontally with the chassis 23 with fixing means 
such as screws to the support rod 28, which is 
fixedly mounted on the chassis 23. Further, the 
wheels 22a, 22b and axles 24a, 24b thereof rotate as 
respective integrated units. 

Protrusions 25a, 25b are provided vertically 
on respective bearing stands 25a, 25b, and the 
elongated connecting rod 29 is rotatably linked to 
the distal ends of the protrusions, for example, via 
pins. 

The tie rod 29 is installed ahnost parallel to 
the upper frame 26, and when it moves to the left or 
to the right, the bearing stands 25a, 25b move 
together m the respective direction. Therefore, the 
axles 22a, 22b also move together m the respective 
direction. 

Thus, both ends of the tie rod 29 are linked 
by the pins 3 la, 3 lb mated with the axle holes 30a, 
30b of protrusions 25ai, 25a2 provided vertically and 
with a left-right symmetry at the rear side ends of 
the bearing stands 25a, 25b forming a left-right pair. 



and the left and right bearing stands 25a, 25b operate 
as an element of the so-called four-joint parallel-link 
mechanism. 

On the other hand, a base end portion of a 
return spring 33 in the fomi of a coil spring is wound 
around a spring shaft 32 provided in a protruding 
-condition upward in the vertical direction in ahnost 
the central portion of the upper fi^e 26. The two, 
near-parallel spring arms 33a, 33b thereof are 
provided in an extending condition so as to 
sandwich a spring receiving pin 29a provided in the 
protruding condition in almost the central portion of 
the aforesaid connecting rod and a shaft 34 for 
receiving the repulsion force, which is provided in a 
protruding condition upward in the vertical direction 
in the upper frame 26 so as to be adjacent to the 
spring shaft 32. 

The multipositional control device 15 of the 
steering mechanism of the above-described toy 
vehicle is engaged with the spring receiving pin 29a 
ofthetierod29. 

As shown in the figure, an elongated 
steering plate 34 manufactured from a lightweight 
material such as an alimainum brush is detachably 
mated with the spring receiving pin 29a of the 
aforesaid tie rod 29. The steering plate 35 is fixed 
via a gap portion of the container 1 to flie side 
surface of the elongated electric conductor bundle 5 
accommodated inside the cylindrical metal container 
1 and moves together with the electric conductor 
bundle 5. 

The configuration of the multipositional 
control device shown in FIG. 14 and FIG. 15 has 
aheady been described, and the explanation thereof 
will be omitted. 

The lead-out wire of the electric conductor 
bundle 5 is lead out from the container to conduct 
ON/OFF and left-right switching of the electric 
current supplied from a DC power source (not 
shown in the figure) such as a battery or the like. 

In the toy vehicle of such a configuration, 
when the electric current flowing in the electric 
conductor bundle 5 is switched, the front wheels 22a, 
22b serving as drive wheels are controlled into three 
positions: left, right, and neutral, that is, forward 
advance positions. 

In the toy vehicle shown in FIG. 14 and FIG. 
15, the multipositional control device of the furst 
embodiment was used, but the device of the 
thirteenth embodiment shown in FIG. 13 can be used 
in the same manner. Furthermore, when the 
multipositional control devices of the second to 
twelfth embodiments are used, a configuration may 
be used in which a concave groove is fonned instead 
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of the pin 29a in the central portion of the tie rod 29, 
the pin 12 shown in FIG. 7(a) is mated with the 
groove, and the tie rod 29 is controlled to execute a 
reciprocal movement following the rotary movement 
of the rotary shaft 10. 

Effect 

As described hereinabove, with the 
multipositional control device in accordance with 
the present invention, a movable electric conductor 
bundle obtained by winding an enameled copper 
wire is provided in a magnetic field generated with 
magnetic field generating means such as a 
permanent magnet or electromagnet and the electric 
conductor bundle is moved by using a force 
generated when an electric current is passed through 
the electric conductor bundle, thereby causing the 
movement of the movable member of the article 
linked to the electric conductor bundle. Therefore, 
the movable member can be controlled to at least 
two positions by switching the direction of the 
electric current Moreover, a three-position control is 
also possible if settings are made such that when the 
electric current is turned off, the movable member 
stops in a neutral position between the aforesaid two 
positions. Moreover, multipositional control to three 
and more positions can be realized by varying the 
amplitude of the electric current As described 
hereinabove, the movable member can be moved 
smoothly with a simple configuration, without 
taking extra space, the probability of failures is small, 
and the electric current consumption is low. 

4. Brief Description of the Drawings 



FIG. 6(a) and FIG. 6(b) are a side sectiona 
view of the sixth embodiment and a front sectional 
view along the line II-II in FIG.. 6(a). 

FIG. 7(a) and FIG. 7(b)* are a side sectiona. 
view of the seventh embodiment and a front 
sectional view along the line III-UI. 

FIGS. 8 through 13 are front sectional 
views of the eighth to thirteenth embodiments, 
respectively; and 

FIG. 14 and FIG. 15 show the entire 
perspective view and main components relating to 
the application of the first embodiment of the 
multipositional control device in accordance with 
the present invention to the positional control of the 
tie rod of the toy car. 

(Keys) , 

1 - container; 2a, 2b - permanent magnet; 3a 3b - 
yoke; 4 -casing; 5 - electric conductor bxmdle; 6 - 
article; 6a - support rod; 7 - movable body; 7a - pin: 
8 - sheet-like material; 9 - spring; 9a, 9b - spring en 
portion; 10 - rotary shaft; 1 1 - iron core; 12 - pin; 1 ■ 

- plate; 14a, 14b - iron piece; 15 - connecting pin; 1 

- iron bobbin; 17 - spacer, NT - neutral position; 21 
21b - rear wheels; 22a, 22b - front wheels; 23 - 
chassis; 24a, 24b.- front wheel axles; 25a, 25b - 
bearing stand; 26 - upper frame; 27a, 27b • vertical 
shaft; 28 - support column; 29 - tie rod; 29a - spring 
receiving pin; 30a, 30b - axle holes; 3 la, 3 lb - pin; 
32 - spring shaft; 33 - return spring; 34 - repulsion 
force receiving shaft; 35 - steering plate. 

Patent Representative: Fujiya Shiga, Patent Attome; 
[stamp] 



FIG. 1 is a front sectional view illustrating 
the first embodiment of the multipositional control 
device in accordance with the present invention. 

FIG. 2 is a side surface view of the 
multipositional control device shown in FIG. 1. 

FIG. 3(a) is a front sectional view of the 
second embodiment of the multipositional control 
device in accordance with the present invention. 

FIGS. 3(b) and FIG. 3(c) are a front 
sectional view and a side surface view of the 
multipositional control device in accordance with 
the present invention. 

FIG. 4(a), 4(b), and 4(c) are the front 
sectional view, side view, and perspective view of 
the multipositional control device in accordance 
with the present invention. 

FIG. 5 is a front sectional view illustrating 
the fifth embodiment. 
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Key: 
Fig.l 

1 contaiaer, 

2a, 2b-pen]:ianent magnet; 
3a, 3b - yoke; 

4- casing; 

5- electric conductor bundle 

Fig. 2 

6- article; 
6a-suppprt rod; 

7- movable body; 
7a-pin; 

8- sheet-like material; 

9- spring; 

9a, 9b-spring end portion 



Public Patent Disclosure Bmletin Number: S61-2884 

Kig. 6(b) 



Hg.6{a) 




17-5pacer 




Key: 6b 

lO-rotary shaft; 
1 l-iron core 

12- pin 

13- pIate 



Wg. 14 




23a 
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Key: 
Fig. 14 

23a, 23b-ax]c holes 

24a,24b-axles 

27a, 27b - vertical shaft 

30a. 30b -axle holes3 la, 3 lb-pin 

32- spnng shaft. 
Fig. 15 

21a, 2 lb-rear wheels 
22a. 22b front wheels 
23-chas5is 

25a, 25b bearing stands 
26-upper frame 

28- support column 

29- tie TDd29a-pin 

33- spring 

34- reDulsion force receiyine shaft 



